jP-A-H08^69881 



Page 1 of 12 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-069881 
(43)Date of publication of application : 12.03.1996 



(51)lnt.CI. 



H05B 33/10 
C09K 11/00 
C09K 11/56 
H05B 33/14 



(21 )Application number : 06-204037 (71)Applicant : SHARP CORP 
(22)Date of filing : 29.08.1994 (72)lnventor : OKIBAYASHI KATSUJI 

OKADA KATSUHIRO 
TERADA KOSUKE 
MIKAMI AKIYOSHI 



(54) MANUFACTURE OF THIN FILM EL ELEMENT 



(57)Abstract: 

PURPOSE: To provide a thin film EL element by which the deterioration of brightness 
with the lapse of time is hardly caused and a brightness characteristic is stabilized and which 
emits highly reliable bluish green light. 

CONSTITUTION: A transparent electrode 12, a first insulating layer 13, a light emitting layer 
14, a second insulating layer 15 and a back plate 16 are formed in order on a glass substrate 
1 1 . At the beginning, an SrS backing film 14a is formed as the light emitting layer 14 by a 
prescribed thin film forming method, and next, a Ce added SrS film 14b is formed by a thin 
film forming method different from the former thin film forming method. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the thin film EL element characterized by forming the 
SrS film by the predetermined thin film creating method first as the above-mentioned luminous 
layer in the manufacture approach of the thin film EL element which carries out sequential 
formation of the 1st electrode, the 1st insulating layer, a luminous layer, the 2nd insulating 
layer, and the 2nd electrode on a transparence substrate, and forming the SrS film by the thin 
film creating method from the previous thin film creating method are next different. 
[Claim 2] The manufacture approach of the thin film EL element according to claim 1 
characterized by forming the SrS film by the spatter first and then forming the SrS film with 
vacuum deposition as the above-mentioned luminous layer, 

[Claim 3] The manufacture approach of the thin film EL element characterized by forming 
alkaline earth sulfide film other than SrS first, and then forming the SrS film as the above- 
mentioned luminous layer in the manufacture approach of the thin film EL element which 
carries out sequential formation of the 1st electrode, the 1st insulating layer, a luminous layer, 
the 2nd insulating layer, and the 2nd electrode on a transparence substrate. 
[Claim 4] The manufacture approach of the thin film EL element according to claim 3 
characterized by forming the BaS film first and then forming the SrS film as the above- 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the thin film EL 
element made to emit light by impressing an electrical potential difference to the thin film 
formed on substrates, such as glass. 
[0002] 

[Description of the Prior Art] The thin film EL element which carries out luminescence called 
electroluminescence (EL) is already known. When this thin film EL element realizes raise in 
brightness, and multiple color-ization, utilization is expected as flat-surface mold display 
means, such as OA (office automation) device, FA (factory automation) device, a measuring 
machine machine, and other various electronic equipment. 

[0003] As a bluish green color luminescent material of the above-mentioned thin film EL 
element, utilization is expected especially from the thing acquired for brightness with the 
expensive SrS film which added Ce. 

[0004] As a conventional technique of such a thin film EL element, for example, H2 S gas, the 
approach by sulphuric vapor codeposition, the approach (refer to JP,63-20000,B) of inserting 
the non dope ZnS film which has the outstanding crystaltinity as substrate film of a luminous 
layer, and the approach (refer to JP,1-231293,A) of controlling an evaporation rate are already 
learned. 

[0005] Moreover, promoting growth of the field (200) of the SrS luminescence film improves 
the crystallinity of the SrS film, and the purport which is the guide which raises EL property is 
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known as indicated by above-mentioned JP,1-231293,A and JP,3-167783,A. The peak 
intensity and tlie intensity ratio 1200 of the field (200) of the SrS film measured with the X-ray 
diffraction method with the crystalllnlty said here, or (1 1 1) a field, and 1111 It is the thing of the 
stacking tendency defined. 
[0006] 

[Problem{s) to be Solved by the Invention] However, when it cannot say that the EL element 
manufactured by the above-mentioned conventional approach has the enough crystallinity of 
the SrS film but real-drives, since the brightness of an EL element falls remarkably with the 
passage of time, it has the fault of being unreliable. 

[0007] Therefore, this invention raises the crystallinity of the SrS film and aims at lowering of 
the brightness accompanying the passage of time offering the manufacture approach of few 
reliable thin film EL elements. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
manufacture approach of the thin film EL element invention of claim 1 In the manufacture 
approach of the thin film EL element which carries out sequential formation of the 1st 
electrode, the 1st insulating layer, a luminous layer, the 2nd insulating layer, and the 2nd 
electrode on a transparence substrate It is characterized by forming the SrS film by the 
predetermined thin film creating method first as the above-mentioned luminous layer, and 
forming the SrS film by the thin film creating method from the previous thin film creating 
method are next different. 

[0009] Moreover, the manufacture approach of the thin film EL element invention of claim 2 is 
characterized by forming the SrS film by the spatter first and then forming the SrS film with 
vacuum deposition as the above-mentioned luminous layer, in the manufacture approach of a 
thin film EL element according to claim 1. 

[0010] Moreover, the manufacture approach of the thin film EL element invention of claim 3 is 
characterized by forming alkaline earth sulfide film other than SrS first, and then forming the 
SrS film as the above-mentioned luminous layer, in the manufacture approach of the thin film 
EL element which carries out sequential formation of the 1st electrode, the 1st insulating layer, 
a luminous layer, the 2nd insulating layer, and the 2nd electrode, on a transparence substrate. 
[001 1] Moreover, the manufacture approach of the thin film EL element invention of claim 4 is 
characterized by forming the BaS film first and then forming the SrS film as the above- 
mentioned luminous layer, in the manufacture approach of a thin film EL element according to 
claim 3. 
[0012] 

[Function] According to the configuration of claim 1 , by considering as a luminous layer, for 
example, forming the SrS film by the spatter according to claim 2, and then forming the SrS 
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film with vacuum deposition, SrS growtli of the specific crystal face can be controlled 
selectively, and the crystalline good quality SrS film in which the peak Intensity of a field (200) 
carried out orientation to a field strongly (200) can be obtained. Moreover, capacity change is 
small and can obtain the SrS film with few crystal defects. 

[0013] Brightness properties there is little lowering of the brightness accompanying the 
passage of time - are stabilized by this, and the thin film EL element which carries out reliable 
bluish green color luminescence can be offered. 

[0014] According to the configuration of claim 3, by considering as a luminous layer, for 
example, forming the BaS film according to claim 4, and then forming the SrS film, SrS growth 
of the specific crystal face can be controlled selectively, and the crystalline good quality SrS 
film in which whenever [ peak / of a field (200) ] carried out orientation to a field strongly (200) 
can be obtained. Moreover, capacity change is small and can obtain the SrS film with few 
crystal defects. 

[0015] By this for example, by using as the central compound of luminescence the Mn addition 
ZnS film in which the Ce addition SrS film in which bluish green color luminescence is shown, 
and yellow orange light emitting are shown, and carrying out optimum dose luminescence of 
the above-mentioned Ce addition SrS film and the above-mentioned Mn addition ZnS film, 
respectively White luminescence is obtained in the luminescence ratio, brightness properties ~ 
there is little lowering of the brightness accompanying the passage of time ~ are stabilized, 
and the thin film EL element which carries out reliable white luminescence can be offered. 
[0016] 
[Example] 

[Example 1] One example of this invention is explained below based on drawing 1 thru/or 
drawing 3 . As bluish green color luminescence thin film EL element 1 of this example is shown 
in drawing 1 , while a transparent electrode 12 is formed on a glass substrate 1 1 , the 1st 
insulating layer 13 Is formed on this transparent electrode 12, and the luminous layer 14 is 
formed on this 1st insulating layer 13. The 2nd insulating layer 15 is formed on this luminous 
layer 14, and the back plate 16 is formed on this 2nd insulating layer 15. 
[0017] The silicone resin layer 17 is formed in the condition of sealing the 1st insulating layer 
13 of the above, a luminous layer 14, the 2nd insulating layer 15, and each class of a back 
plate 16 on the above-mentioned transparent electrode 12, and the moisture-proof sheet 18 is 
formed in the state of the wrap in this silicone resin layer 17. 

[0018] The 1st insulating layer 13 of the above is Si02 formed on the above-mentioned 
transparent electrode 12. It is Si02 as layer 13a. Si3 N4 formed on layer 13a it consists of two- 
layer [ with layer 13b ]. 

[0019] The above-mentioned luminous layer 14 consists of two-layer [ by which SrS substrate 
film 14a was formed as a substrate layer of a luminous layer 14, and Ce addition SrS film 14b 
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was formed on this on the 1st insulating layer 13 of the above ]. 

[0020] The 2nd insulating layer 15 of the above is Si02 on the above-mentioned luminous 
layer 14. Layer 15b is formed and it is this Si02. It is SIS N4 on layer 15b. It consists of two- 
layer [ in which layer 15a was formed ]. 

[0021] Bluish green color luminescence thin film EL element 1 shown in drawing 1 is 
manufactured in the following procedures. First, the transparent electrode 12 which consists of 
ITO (tin addition indium oxide) is formed by the spatter on a glass substrate 11, and micro 
processing is carried out to the shape of a predetermined stripe by the photolithography 
method. 

[0022] Next, it is Si02 by the reactant spatter on a transparent electrode 12. Layer 13a and Si3 
N4 The sequential deposition of the layer 13b is carried out by the thickness of 30-80nm and 
200-300nm, respectively, and the 1st insulating layer 13 is formed. 

[0023] Next, Ce two S3 of 0.1 mol% which is the compound which takes SrS powder which is 
the parent ingredient of a luminous layer 14, and the lead in luminescence Press molding is 
mixed, calcinated and carried out and this is made into a pellet configuration. By the spatter, it 
is above-mentioned Si3 N4, using this pellet as vacuum evaporationo material. SrS substrate 
film 14a is deposited by the thickness of about 50nm on layer 13b. H2 S performs this 
deposition in Ar gas ambient atmosphere included 5%. 

[0024] Next, Ce two S3 which is the compound which takes SrS powder which is a parent 
ingredient, and the lead in luminescence on the above-mentioned SrS substrate film 14a Press 
molding is mixed, calcinated and carried out and this is made into a pellet configuration. Ce 
addition SrS film 14b Is deposited by the thickness of about 1300nm with electron beam (EB) 
vacuum deposition on the above-mentioned SrS substrate film 14a by making this pellet into 
vacuum evaporationo material. A luminous layer 14 is formed by the above approach. 
[0025] Next, it is Si3 N4 by the reactant spatter. It is Si02 as layer 15a. The sequential 
deposition of the layer 15b is carried out by the thickness of 100-200nm and 30-50nm, 
respectively, and the 2nd insulating layer 15 is formed. 

[0026] Next, after forming the 2nd insulating layer 15, heat treatment is performed and 
aluminum film is vapor-deposited with electron beam vacuum deposition. Micro processing of 
this vapor-deposited aluminum film is carried out by the photolithography method, and the 
stripe-like back plate 16 is formed. This back plate 16 forms a stripe in the sense which 
intersects perpendicularly with the stripe of the above-mentioned transparent electrode 12. 
[0027] Next, after forming a back plate 16, above-mentioned bluish green color luminescence 
thin film EL element 1 can be completed by applying silicone resin 17 and carrying out vacuum 
enclosure of the EL light-emitting part with the moisture-proof sheet 18 at a bonnet and the 
last. 

[0028] Thus, as a result of measuring the manufactured SrS film using X diffraction line 
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equipment, the result as shown in drawing 2 was obtained. That is, connpared with the SrS film 
formed by the conventional approach, the peak intensity of a field (200) was remarkably 
strong, and it was checked that the peak intensity which it is is shown, moreover (111), the SrS 
film and EQC of the above-mentioned former [ peak intensity / of a field ] - or it was checked 
that it is less than [ it ]. 

[0029] By these, it is the intensity ratio 1200 of the above-mentioned (200) field reinforcement 
of the SrS film, and the above-mentioned (1 11) field reinforcement /Mil. In the stacking 
tendency defined, it turns out that the SrS film of this example shows strong (200) plane 
orientation. 

[0030] Moreover, capacity change of above-mentioned bluish green color luminescence thin 
film EL element 1 was measured irradiating the light which carried out the wavelength scan, 
and crystalline assessment in the luminescence film was performed using the photograph 
capacitance method for the ability to evaluate the depth and the relative consistency of level. 
Consequently, compared with the SrS film by the conventional approach, it was checked small 
[ capacity change ] by the SrS film of this example that there are few crystal defects. 
[0031] Moreover, the assessment result of the temporal response of the brightness at the time 
of real-driving bluish green color luminescence thin film EL element 1 manufactured using this 
example and the conventional SrS film is shown in drawing 3 . According to drawing 3 , 
maintaining the brightness in which after 5000-hour progress was stabilized [ bluish green 
color luminescence thin film EL element 1 of the conventional example ] by bluish green color 
luminescence thin film EL element 1 of this invention to brightness falling remarkably according 
to the passage of time was checked. 

[0032] Strongly [ it is remarkable and ] (200), the peak intensity of a field (200) can carry out 
orientation to a field strongly, and can obtain the crystalline good SrS film from the above thing. 
Moreover, bluish green color luminescence thin film EL element 1 which brightness does not 
fall with change of time amount and is reliable over a long period of time can be obtained. 
[0033] [Example 2] Other examples of this invention are explained below based on drawing 4 . 
In addition, the same number is given to the member which has the same function as the 
above-mentioned example 1, and the explanation is omitted. 

[0034] White luminescence thin film EL element 2 of this example Is replaced with the 
luminous layer 14 of said example 1, and the luminous layer 19 is formed. The above- 
mentioned luminous layer 19 is a cascade screen, and sequential formation of the film, Mn 
addition ZnS film 19a, BaS film 19b, Ce addition SrS film 19c, and 19d of Mn addition ZnS film, 
of four layers is carried out on said 1st insulating layer 13. This luminous layer 19 is using as 
the central compound of luminescence 19d of Mn addition ZnS film in which Ce addition SrS 
film 19c which shows bluish green color luminescence, and yellow orange light emitting are 
shown. Optimum dose luminescence of the above-mentioned Ce addition SrS film 19c and the 
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19d of the Mn addition ZnS film can be carried out, respectively, and white luminescence can 
be obtained by the luminescence ratio. 

[0035] Moreover, the manufacture approach of white luminescence thin film EL element 2 of 
this example is the same as an example 1, if a luminous layer 19 is removed. Therefore, 
explanation of the manufacture approach is limited to the manufacture procedure of only a 
luminous layer 19. 

[0036] The above-mentioned luminous layer 19 is manufactured in the following procedures. 
First, Mn which is the compound which takes ZnS powder which is the parent ingredient of a 
luminous layer 19, and the lead in luminescence is mixed and calcinated, press molding is 
carried out, and this is made into a pellet configuration. Mn addition ZnS film 19a is deposited 
by the thickness of about 150nm on the 1st insulating layer 13 of the above with electron beam 
(EB) vacuum deposition by making this pellet into vacuum evaporationo material. 
[0037] Next, BaS powder is calcinated, press molding is carried out, and this is made into a 
pellet configuration. BaS film 19b is deposited by the thickness of about 50nm with electron 
beam (EB) vacuum deposition on the above-mentioned Mn addition ZnS film 19a by making 
this pellet into vacuum evaporationo material. 

[0038] Next, Ce two S3 which are SrS powder and an emission center compound Press 
molding is mixed, calcinated and carried out and this is made into a pellet configuration. Ce 
addition SrS film 19c is deposited by the thickness of about 1300nm with electron beam (EB) 
vacuum deposition on the above-mentioned BaS film 19b by making this pellet into vacuum 
evaporationo material. 

[0039] The luminous layer 19 of four layer systems can be formed by finally depositing 19d of 
Mn addition ZnS film by the thickness of about 150nm with electron beam (EB) vacuum 
deposition on the above-mentioned Ce addition SrS film 19c once again. 
[0040] Thus, as a result of measuring the manufactured SrS film using X diffraction line 
equipment, it was checked that the X diffraction pattern of the SrS film obtained by the 
approach of this example is also what has the peak intensity of a strong (200) field almost 
equivalent to an example 1 . 

[0041] That is, strong (200) plane orientation is shown and it was checked that crystallinity 
improves. 

[0042] Moreover, also in real actuation, improvement in the dependability of above-mentioned 
white luminescence thin film EL element 2 etc. was checked like the above-mentioned 
example 1 . 

[0043] In addition, this invention is applicable not only to the SrS film of Ce addition but the SrS 
film which added alkaline earth ingredients, such as Eu and Pr. 

[0044] Moreover, this invention is not limited to the thin film creating method shown in the 
example, but other thin film creating methods can be used for it. 
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[0045] Moreover, after forming BaS film 19b witli electron beam (EB) vacuum deposition on 
Mn addition ZnS film 19a in an example 2, Although the example which forms a luminous layer 
19 using the same thin film creating method for forming Ce addition SrS film 19c with electron 
beam (EB) vacuum deposition on this BaS film 19b was shown After forming the above- 
mentioned BaS film 19b by the predetermined thin film creating method, for example, a spatter 
etc., on the above-mentioned Mn addition ZnS film 19a, The effectiveness acquired also when 
forming the above-mentioned Ce addition SrS film 19c by a different approach from the above- 
mentioned predetermined thin film creating method, for example, vacuum deposition, on this 
BaS film 19b is the same. 
[0046] 

[Effect of the Invention] As mentioned above, the manufacture approach of the thin film EL 
element invention of claim 1 forms the SrS film by the predetermined thin film creating method 
first as the above-mentioned luminous layer in the manufacture approach of the thin film EL 
element which carries out sequential formation of the 1st electrode, the 1st insulating layer, a 
luminous layer, the 2nd insulating layer, and the 2nd electrode on a transparence substrate, 
and then the previous thin film creating method is a configuration which forms the SrS film by 
the different thin film creating method. 

[0047] By forming the SrS film by the spatter according to claim 2, and then forming the SrS 
film with vacuum deposition by this, for example, brightness properties ~ there is little lowering 
of the brightness accompanying the passage of time ~ are stabilized, and the effectiveness 
that the thin film EL element which carries out reliable bluish green color luminescence can be 
offered is done so. 

[0048] Moreover, the manufacture approach of the thin film EL element invention of claim 3 is 
a configuration which forms alkaline earth sulfide film other than SrS first, and then forms the 
SrS film as the above-mentioned luminous layer in the manufacture approach of the thin film 
EL element which carries out sequential formation of the 1st electrode, the 1st insulating layer, 
a luminous layer, the 2nd insulating layer, and the 2nd electrode on a transparence substrate. 
[0049] By forming the BaS film according to claim 4, and then forming the SrS film by this, for 
example, brightness properties ~ there is little lowering of the brightness accompanying the 
passage of time ~ are stabilized, and the effectiveness that the thin film EL element which 
carries out reliable white luminescence can be offered is done so. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the thin film EL element in one example of this invention. 
[Drawing 2] It is drawing [ it of the conventional EL element / spectrum / of the thin film EL 
element manufactured by this invention / X diffraction ]. 

[Drawing 3] It is the explanatory view showing aging of the brightness at the time of making the 

thin film EL element manufactured by this invention real-drive. 

[Drawing 4] It is the sectional view of the thin film EL element in other examples of this 

invention. 

[Description of Notations] 

1 Bluish Green Color Luminescence Thin Film EL Element (Thin Film EL Element) 

2 White Luminescence Thin Film EL Element (Thin Film EL Element) 

1 1 Glass Substrate (Transparence Substrate) 

12 Transparent Electrode (1st Electrode) 

13 1st Insulating Layer 
13a Si02 Layer 

13b Si3 N4 Layer 

14 Luminous Layer 
14a SrS substrate film 
14b Ce addition SrS film 

15 2nd Insulating Layer 
15a Si3 N4 Layer 

15b Si02 Layer 

16 Back Plate (2nd Electrode) 

17 Silicone Resin Layer 

18 Moisture-Proof Sheet 

19 Luminous Layer 

19a Mn addition ZnS film 
19b BaSfilm 
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19c Ce addition SrS film 
19d Mn addition ZnS film 



jTranslation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. TIlis document lias been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 




[Translation done.] 
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14©m^PME Lfg^^©iJi§:^ffi?:li«t-SCi^efl*J 

iuri^-So 

[0 00 8] 

[^^*)^^-r-5/c*©^m] ±l5©g!®^)^^^S/i: 

fecc. ff^iBi©i%Bj©?tMEL^-?©^jt:^«, @ 
B^S^±tcmim. ^mmH. ^5^11. ^2^ 
Ji. m2^@^li;MM-r'5«EL^^©i{ig:^^(c 

fci^r> ±iE^7tJiiur. ^^^m-mmm'^mkk 

XS r Slii^Jf^JjRU, ;^CC$t©^)iif^i«Si»^i^c6il 

mmmicxs r sM^^^-r^ci^Jit^iu-ci,^ 

So 

[0 009] Uttc. if^2©^H^©?iME L^^©^ 

fcl^-r> ±fe^7t:iSiLT. f^fetC^^^S-:. i?iSCCj:0 S 
r SM^fl^^L, ;?Cfc^.«}Stc j: D S r SM^^fiSTS 
Ci*«l$S4iLri^6, 

[0010] iSttc. lf3R^3©^B^©liME L^^=-©i!t 

(onMnm^^^^^x . ±s&mtmti,x. j^j^tcs r s 
s c i i u-c , 

[0 0 1 1 ] tfc. ff^^4©^B^©^MEL^T-©i{ 
[0012] 

«if*:S2^cfBtg©X^^•■> a?-ffiCCcl:0 S r sm^BfS. 

#^^B^M©S r S^g^il!Rfl<Jfc$iJ1Sl-r€.Ci75ir 
(2 0 0) M©f-i'?SS75^?S<. (2 0 0) 
H{c^<i2fSlU/cg^tt©mi^iSlD°D®JS:S r SM«:f#S 
ci*i-eirSo Sfi^^b*vh$<, igH«B:XRI*Jii> 
Ajri^S r sniffs CiT&sr^S, 
[0 0 13] cncCcfcO. B#p^©S3Stcife^c^J?g© 

fe^3fe*^S?gME L^-^^^tl^-rSCiT&s-C^S. 
[0 0 1 4] iS^3©^fi5cfCcfcn«. ^j/tm^LX. 

itmrnm 4 lamco b a s l . ^xtc s r s 

M?:?^^-rSCi«:j:0, !f#^iKm©S r SfiSS^rS 



C3) 

3 

Vimcmm-r^ctij^v^. (200) mo^i^'—^m^^ 

m<. j&^-o (2 0 0 ) MCc!i< i2rti]LitiS^tt©Mt.^iS 
[ 0 0 1 5 ] cncc J; 0 . ■^!l^«#ii^fe^7lc^^j^-rc e 

^ttis r smtnm^§0t^^^-rMnmmznsmt^ 
mto^'i^it^mt ±.ticemms r siiiiiaM 

^(D§^mticx&^^z>t^m(^ti. mm<Dmmict 10 

^iti^cr)ffiWii>J^ct,^^j:iiSf|g!^t4*^^^L> fill 
[0016] 

immm] 

mmi 2^mi'fhtii>tti>ic. c(Dmmmmi 2±jc 
ii^js 1 5 mm 3 n . c 2 fs^ji 1 5 ±tcwffis@ 

[0017] ±iSm 1 ^® 1 3 . 14. I|2im 

mm I 5*5j:i>*WffiS«Sl 6cD#)i*±IB^Bjm€Sl 2 

ti. c © u r» " >^sjfl§;s 17^?!^ tfc^tc rmmt^ - 

h 1 8*iff$^$n-Cl^S„ 

[0018] ±IBII 1 i^il 1 3 li. ilBMB^mfiK 1 2 
±JCjj5^$tl/cS i O, ® 1 3 ai. S i O, Jll 3 a 30 
±{CJ15^$tl/cS i 3 N, ®1 3 b<J:©2M*^e>^j:-:.-C 

[0019] ±iaiS3feJi 1 4«. ±fBii 1 mmm i 3± 

fCfg^Ji 1 4®TMiL--C. S r STJtfeMl 4 a/&5^^ 
iSSn, C©±tCCe^»nS r Sm 4b*iff5fiS3n:^ 

2ji*^e.^co-ci,iS„ 

[0020] ±n2m2mmm 1 5 1 4± 

tCS i O, Jil 5b*i?f$fiS$n. C©S i Oz IS 1 5 b 

±(CSi3 N, mi 5 a.mmsntc2m:^^htj:-^Xi.> 

■2>. 40 

[ 0 0 2 1 ] 0 1 ^mLtc^m&m:mmE lm^ i 

OTo^iifcriSit-r-So ;^/^>^a«Ri i± 
tci TO (ii^fin^{k-Y>y'i?A) i}^iirj:?,mmmmi 

[0 02 2] x^ctc, mmmm i 2 ±^ciSJ^"«1i;^^^• 

KJ: »3 S i O, Jl 1 3 a <!: S i J N, ® 1 3 b ^ 
n-en3 0-8 Onm, 2 0 0~3 0 0 nm©/P${crJli;5C 

itau. ^1 mmm i 3 ?:?f$fi£-rs. 

[002 3] '^XiC. ^jftm 1 4©««:M*4-C*S S r S SO 



^m¥8 - 6 9 8 8 1 

4 

^S^feJcDf^C^'ll^iJ^cS-fb^i^-C^SO .1 mol%© 

ce^ S3 i^s^L. mmo. y'\y:^f&mb. cn^ 

-^U-y h?^t*:fc-r-5, C©-iUu/ ^*^#W<kUTX/^• 
'y^;^^Cc^:^9, ±fas i3 N, iti 3 bites r srm 

mi 4ai^m5 0nn<Dm$icxmmt^, ccomma. 

[0 024] ;X{C_hfBS r STM 1 4 a±{cSi*M?4 
-C*>-SS r S«&^<!:^^fc©4''i:^<b)ti:S'fb-^i^t?*SC e 
z S3 ?r2g^L/, ^fiSU. :/u:^Ji5®fb> Cti^^U-v 
h?^WC-r-5.„ C:©-<U-:; h . ±fBS r 

STite^l 4a±KC emms r SMl 4b^^^fc^- 

A (EB) mM-mcj:i)mi s o onnnDm^icxmmt 

[0 02 5] 'AiC. JSfSi4;^^^• ifjSKlJ: 0 S i 3 N, 
mSaiSiOi ® 1 5 bi^lr^tl-etll 0 0~2 0 

onm. 3o--5 0niacDm$icxm>xmmv. m2mmm 
I 5^jf$^-rSc 

[0 0 2 6 ] •Aicm2imm i 5 ^mmofcik. mmm 
©^.«u/cA 1 * h V tj^^ ^ micj^ K) msua 

XO. >^ h7'Y:7'«©raTOl 6?:?^^-r€>. C©?l 

1 6 ±mmmm® i2(07.v^Av't «ii3^ 
[0 027 ] ;Xic#ffiM 1 6 ^BfSuUfcik. =j - 

>e«g 1 7 P;5S'>- M 8 tcr E L|%^«: 

mmEhm^i^^f&-ri,cti}ix^i>, 

[0 0 2 8] CCOJii^lCVXmmiyfcS r Sli^Xi^[aI 

^umm^mi^xmm. u/cigii. s 2 (c^j^r j; ^ Aj^igm 

TSmttt-<X. (2 0 0) ffi©f-^5?^gF*5^L<?^ 

<. ii^4 ofg©h--d7?ss^^urt,>€.ci*iSi^>$n 

/c„ ( 1 1 1) ffi©h--d7?^Jg;&^±iati;e*©S r s 
Mi -S t ns-e nOTt? S c i 5!)S?iiS3 

[0 0 2 9 ] cnetCcfcO. S r SM©±iB (2 0 0) 
S^SSiilB (111) ai5SSi©^Stb I / I 
tat t^SHSn-SSBffiJtttCtet^T^ :$:^ja«^©S r SM 
(2 0 0) ffilBl^^r^KUrtiSCiT&stoJ&sSo 

[0 03 0] igSX + i^>U/c7fe^M*fLAj:*ii=, 

_hfa»&fe^M E L^^^ 1 (D^mmt^mm u . ?i 
^(om^^^mmtimmimmx # s 7 h + -t- /N-t^ 

>;^S^ffli^ ^ll«©i!gSttM*^f^/c, C©M 
«JSe?!l©S r SII^«S*^^b*S/h$ < . 

©T^atCcfcSS r S)^tCl:b-<. J^B^XRgjft^ii^^Srl^C t*^ 

[0 03 1 ] $;rc. 2|s:||JSmo'iJ^©s r SM^ffll,^ 

xmm\>fcmm^m%nmE 1 ^mmrnhfcm-^ 

t!e3t50iI©«i^fe|%3&?|£MELI^Tl«, B#rai©iS 
ig«:L/c*^oriSg[;&i^U<ffiTL-ct,i*©K:^ftL. 



mM(Dmm^m^mmE u*. 5000 mrnmj^ 

[0 0 3 2] fei±®Ci>&^6. (2 0 0) MOf-^!i 

mmb<^< . j&:>o (2 0 0) Micg^<iBi^u« m^B 
[0033] ciiis^fn 2 D :^^m(om(Dmmm^m4r cc 

[0034] :*:^«aioefe|%^?iME L^^=-2 «, stT 

^feitlg 1 3±CCMn^j]nZ n S)jl 1 9 a, BaSMl9 
b, C essoins r S^l 9 c. Mn^lJnZ n S/l 1 9 d 

mm^^^=&m-rc e-mms r smi 9 c tmm^m^ 
=^m-rMni^mzn sjii 9 d ^me<D^'C-it^t 0 

±fBC emUaS r Slil 9 c tMngSJUnZnS 

0 -2, C i ^ * „ 

[0 03 5] * /c. ^I^Jfe^ajoafe^Tfe^ME Lm^2 

[0 0 3 6 ] ±nE^ytm 1 9 ^:xr(Dmmicrmm.-r 
-2.0 *-r. 9©e<*«|5f-e*szn s«&^i^ 

h-^^,«t^iUTm^i^-A (EB) mmmicj:*). ± 
isiiuei^jai 3±tcMnaSijnznS)igi 9 5 

0ntnCDj¥S(C-Cita-r-5„ 

[oo3 7];^fc, Basm^=^mmv. yiyyt^m^ 

iUr. ±iBMn^JnZnSMl 9a±Ccm^t^-A 
(EB) ^«^CCJ:DBaS|lil 9b^$^j5 OnmCDM^ 

[0 0 3 8 ] i?:(C. S r Sif^^t^m^'i^it-^'C&i, 
Ce, S3 i^iM^L. MfSiO. cn* 

IBBaSMl 9 b±fcm^=-l^-A ( E B ) ^.«fifeCC^ «? 
C emtinS r SMI 9 c=l:*tll 3 0 0 nm®J¥3{criia 

[0 03 9] Sf^tC^>^— SfMnSSfinZn SMI 9 d 
±tBCe^»nS r SMI 9 c±K.m^\^-J. (EB) ^ 
«;ffifCj;>3*^l 5 OntrKD/lStcri^-r-SCitCjrf) 4 

[0 04 0] C©J:^.K:LT$!ii§L//cS r SM^SrXi^lHl 
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6 

tmmmom^ (2 0 0) m(o\^'~-i'^m=^m-r^i> 

[0 04 1 ] -r^^ct)^. (2 0 0) mm\^^7ikLx 
fco , fSH^Bt4©fSi±L/c4>©r*sc iTS^nissnyco 

[0 04 2] $;c. mglfttCtet^-Cfe. ilB^^lt 
P^fC±fBafe^^ME LJg^^ 2 ©M14©[S]±^C i' 

10 [0 04 3] tjiio. ^mmit. C e»©S r SM/cW 
-C»i^C< , m«E u . P r rxt'(DT)Vt) v±MUn^ 

[ 0 0 4 4 ] *fc. *^HJ«. ^]5fe«a|{cinUfc?iM{'^^ 

scepsis nr. m<Dmmifmm=^mi'>?>c t-fyiv^ 

■So 

[0 04 5 ] S/c. ^W2JCte(,^-r> Mnj^ftnZnS 
Ml 9a±tcm^^t'-A (EB) ^«SfetCj;«3BaSM 
I9h=^mmbtd&. C©Ba SMI 9 b±{cm^=-l^- 

A ( E B ) mmmcj: o c e^jras r sm i 9 c ^mm 
-rhMci^m^mLtc-fyK ±9mnmmznsmi 9 a± 

KBFr^©«M{^JjRS> ^^-S^^c itc J: 0 ±13 

Ba SMI 9 b^ff^^L/cf^. C©BaSMl9b±{C 

J:0±iaCe^JllS r SMI 9 c ^?i5^-rSJS^€>f#6 

[0 046] 

[^BS©^*^] J[Ji±©J;^Jc. lf^:^l©^Bj©||[ME 

30 m^m. mzmmm. m2mm=&mmfSrr^mm 

(CBiT^©lEM{lFfiRaK:rS r SM^Ji^RSL. ^^fc5t©^ 

Mf'pRXffi i itmtji^mmi'^fmicx s r s M^rff^gsr s 

[0047] cncccfc 0 . iS5}?^2 tciBit©;^ 

^miCj:*) s r SM^?fJfi5tU. -Xfc^^Stc J; 9 S 
r SM^ff^^T-SCiCCctO. B#r^©;gMt{:<i:fe!:c^.» 
^©iST^^^^rt^^j: ft lltt©iifl^ 

[0048] s /c. mmm 3 ©^hjosme lst-©!!* 

[0 04 9] CtiCCj:»3, li^^4«:IBi£©B 
aSM^J^^L, ;XK:s r SM^B^-r-SCitcJcO. 

50 m!ffii4©]«t*efeig7t*-r-sfsiEMEL^^^4 
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